Lymphocyte supernatant-induced human monocyte tumoricidal activity: dependence on the presence of gamma-interferon.
Recently, gamma-interferon (IFN-gamma) has been shown to be have the capacity to activate macrophages in several murine and human systems. The studies reported here were undertaken to determine the identity of the lymphokine responsible for activation of human monocytes to a tumoricidal state. Macrophage-activating factor (MAF) activity was assessed using a 24-h 51Cr release assay with human monocytes as effector cells and K-562 targets. Stimulated lymphocyte supernatants were produced by stimulation of peripheral blood mononuclear cells with concanavalin A in serum-free media. Interferon was detected in an antiviral assay. Four lines of evidence lead to the conclusion that MAF and IFN-gamma are identical in this system: (a) fractionation of stimulated lymphocyte supernatants by adsorption chromatography, followed by anion or cation exchange chromatography (Mono-S, Mono-Q columns), resulted in nearly identical elution profiles of MAF and IFN activities. All of the individual fractions containing MAF activity were found to contain IFN in amounts corresponding to MAF activity. (b) Monoclonal antibody specific for IFN-gamma neutralized the ability of stimulated lymphocyte supernatants to induce human monocyte tumoricidal activity. This antibody also neutralized the MAF activity of purified IFN-gamma but not alpha-interferon. (c) The biological MAF activity of activated lymphocyte supernatants and IFN-gamma were similar. Dilution versus MAF activity for IFN-gamma and stimulated lymphocyte supernatants exhibited identical slopes. Lymphocyte supernatants and IFN-gamma demonstrated similar MAF activity on three effector cells: monocytes, in vitro-differentiated macrophages, and dexamethasone-differentiated macrophages. (d) Analysis of supernatants produced by five antigen-stimulated human T-cell clones demonstrated coordinate production of MAF and IFN. These results provide compelling evidence for support of the concept that IFN-gamma is the major human lymphokine capable of inducing monocyte-macrophage tumoricidal activity.